A new 14,15-dinor-labdane glucoside, named crassoside A (1), was isolated from the aerial parts of Crassocephalum mannii. The structure of 1 was elucidated on the basis of spectroscopic analysis ( 1 H NMR, 13 C NMR, HMQC, HMBC and NOEs). Compound 1 demonstrated a low inhibitory effect against COX-1, but was inactive against COX-2.
Previously, we reported the isolation and characterization of 11-hydroxyjasionone (sesquiterpene type), along with flavonoid aglycones from Jasonia montana [1] . The family Asteraceae is the largest family of flowering plants with species distributed worldwide [2] ; most are herbs, although some are trees [3] . The genus Crassocephalum, which belongs to the tribe Senecioneae within this family, consists of some twenty-four species native to Africa [2] . Many of these are widely used either as food or in traditional medicine [3] , which has stimulated phytochemical investigation, including extraction and isolation of alkaloids and coumarins [4, 5] .
Dihydroisocoumarin derivatives with antimalarial, antitubercular, and antifungal activities have been isolated by bioassay-guided fractionation from an endophytic fungus, Geotrichum sp., collected from C. crepidioides. Their structures were established as 7-butyl-6,8-dihydroxy-3(R)-pent-11enylisochroman-1-one, 7-but-15-enyl-6,8-dihydroxy -3(R)-pent-11-enylisochroman-1-one, and 7-butyl-6,8-dihydroxy-3(R)-pentyliso-chroman-1-one [5] . The genus Crassocephalum has yielded compounds with diverse biological activities, including antiinflammatory [6] , antioxidant, antimalerial and antifungal [7, 8] . C. mannii is an annual herb commonly found at high elevations, and growing up to 1.7 m high. In Cameroon, the whole plant is used to treat malaria and stomach-ache. However, no chemical investigation of this plant has been reported up to now, except that essential oils were obtained from leaves and were analyzed by GC and GC/MS [9] . We report here the isolation of a new 14,15-dinor-labdane glucoside and the evaluation of its activity against COX-1 and COX-2 enzymes. Prostaglandins, important for gastrointestinal and renal function, are produced via COX-1, which is the constitutive isomeric form of COX, and prostaglandins responsible for inflammation are produced via COX-2, the inducible isomeric form of the enzyme [10] [11] [12] . The air-dried parts of C. mannii were extracted with CH 2 Cl 2 -MeOH (1:1). Purification of the extract by column chromatography produced a new diterpene glucoside (1) ( Figure 1 ). Compound 1 was isolated as a yellow oil. The positive MALDI-TOFMS of compound 1 showed a molecular ion [M+Na] + at m/z = 481.27779. The IR spectrum revealed absorption bands of hydroxyl (ν = 3480-3450 cm -1 ) and carbonyl (ν = 1701 cm -1 ) groups. The 13 C and 1 H NMR spectra of 1 (Table 1) indicated the presence of 24 carbons and 42 hydrogen atoms. The molecular formula was deduced to be C 24 H 42 O 8 . DEPT 135/90, and HMQC investigation of 1 indicated the presence of four methyl groups, nine methylene, and seven methine groups, and three quaternary sp 3 carbon atoms, in addition to one carbonyl group (δ C = 214.2). The 1 H NMR spectrum of 1 showed four methyl groups as: CH 3 -19, CH 3 -20, CH 3 -17 and CH 3 -16 at δ H = 0.72 (s), 0.89 (s), 1.27 (s) and 2.12 (s), respectively. In addition, one α−hydroxymethylene group resonated at δ H = 2.99 (d, J = 11.0 Hz, 1 H) and 3.36 (d, J = 11.0 Hz, 1 H). The two methylene groups appeared at δ Η = 1.53 and 1.78 (assigned as H-11) and 2.54 and 2.76 (H-12). An anomeric proton could be distinguished as a doublet at δ H = 4.44 (J = 7.6 Hz) and showed 1 H-1 H COSY correlation with a signal at δ H = 3.07 (dd, J = 7.6, 9.0 Hz, H-2'). The proton signal at δ H = 3.24 (dd, J = 9.6, 8.5, Hz, H-4') showed coupling with two signals at δ H = 3.34 (H-3') and δ H = 3.29 (m, H-5'). The two double doublets at δ H = 3.80 (dd, J = 11.9, 5.5 Hz, H-6'α) and 3.60 (dd, J = 11.9, 5.5 Hz, H-6'β) showed coupling with each other and with a complex signal at δ H = 3.29 (m, H-5'). The glycosidic linkage was shown to be β based on the magnitude of the coupling constant of the anomeric proton (J ≈ 8.0 Hz). [13] The assignments of all these protons in compound 1 and their connectivity to adjacent protons and carbons were determined from the 2D 1 H-1 H COSY and HMQC results. The positions of the glucose moiety, and the butan-2-one group within the aglycone, were deduced from HMBC experiments. These showed clear correlation between the anomeric proton signal at δ H = 4.44 for H-1 ' and the carbon signal at δ C = 83.3 for C-8. The proton signal at δ H = 1.53 (H-11β) showed correlation with the carbon signals at δ C = 60.7 (C-9), 83.3 (C-8) and 40.9 (C-10). Moreover, the spectrum of 1 allowed the assignment of correlations between methyl protons δ H = 0.72 (4-CH 3 β) and the carbon signal at δ C = 39.4 (C-4), and between hydroxylated methylene protons at δ H = 2.99 and 3.36 with carbon signals at δ C = 18.7 (4-CH 3 β), 37.2 (C-3), 39.4 (C-4), and 50.7 (C-Hα-5), respectively. Compound 1 gave positive tests for glycoside (e.g. Molish reagent). The presence of anomeric proton and carbon in 1 H and 13 C NMR spectra of 1 (see Table 1 ), suggested a monosaccharide glycoside. Acid hydrolysis of 1 yielded one sugar which identified as glucose (TLC). The relative stereochemistry was detected by NOE experiments (Figure 2) . NOE correlations were observed between (Figure 2) , indicating the β-orientation of 4-CH 3 , 8-CH 3 , 10-CH 3 , and C-11, and the α-orientation of H-5 and H-9 ( Figure 2 ). Therefore, we assign the structure of 1 to be 8α-O-(β-D-glucopyranosyl)-18-hydroxy-14,15dinorlabdan-13-one The aglycone of 1 (i.e., 2a) is unknown; the closest known analogue is 8α-hydroxy-14,15-dinor-labdan-13-one (2b) [14] , which has been prepared several times as a synthetic intermediate [14] . The difference between 2a and 2b lies in the presence of 4α-CH 2 OH in 2a instead of 4α-CH 3 in 2b. In labdane numbering [15], C-18 is oxygenated in 1 and 2a, but not in 2b. Table 1 shows NMR data for 1, and compares them to published data for 2b [15a] . Prostaglandin H 2 synthase has two iso-forms, COX-1 and COX-2. COX-1 is constitutively expressed in mammalian tissues and supports prostaglandin synthesis necessary to maintain organ and tissue homeostasis [16] In contrast, COX-2 is expressed in response to inflammatory stimuli [17] . Non-steroidal anti-inflammatory drugs are relatively nonspecific and since they target COX-1, as well as their intended COX-2 target, they can have adverse side effects, such as gastrointestinal ulceration. [18] Bioassay of compound 1 against COX-1 and COX-2 at a dose with a concentration effect of 100 μM showed a low percentage active value against COX-1 (4% inhibition) and was inactive against COX-2.
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Experimental
General: NMR spectra were recorded in CDCl 3 on a JEOL Lambda 500 spectrometer (500 MHz for 1 H, 125 MHz for 13 C), with TMS as an internal standard. Optical rotations were determined using a JASCO DIP-360 digital polarimeter. IR spectra were recorded on a JASCO FT/IR-5300 spectrophotometer. MS were recorded on a JEOL JMS-DX 303 mass spectrometer. Column chromatography was carried out on silica gel PF 254 (Merck; 230-400 mesh) and Sephadex LH-20 (Pharmacia Co. Tokyo, Japan). TLC: pre-coated silica gel type 60 (Merck, Pf 254 ); CC: silica gel type 60 (Merck). Sephadex was bought as LH-20 (Pharmacia Co. Tokyo, Japan). HPLC was performed in the reversed phase using a Knauer pump 64 and using a preparative differential refractometer detector (column: Phenomenex RP-18, 250 25 mm, flow = 17 mL/min, elution with MeOH-
O OH H X 
Extraction and isolation:
Air-dried plant material (800 g) was ground and extracted with CH 2 Cl 2 -MeOH (1:1, v/v) at room temperature. The extract was concentrated in vacuo to obtain a residue of 16 g. The residue was prefractionated by column chromatography on silica gel (6 x 120 cm) eluting with n-hexane (3 L) followed by a gradient of n-hexane-CH 2 Cl 2 up to 100% CH 2 Cl 2 , and CH 2 Cl 2 -MeOH up to 15% MeOH (2 L of each solvent mixture). The CH 2 Cl 2 -MeOH (85:15 v/v) fraction was purified by Sephadex LH-20 column chromatography using n-hexane-CH 2 Cl 2 -MeOH (7:4:1) as eluent. Sub-fraction number 3 was re-purified by HPLC (MeOH-H 2 O, 60:40) to give pure compound 1 (7 mg).
In vitro cycloxygenase (COX) inhibitory assay:
The COX-1 and COX-2 activity of compound 1 was measured using ovine COX-1 and human recombinant COX-2 enzymes included in the ''COX Inhibitor Screening Assay'' kit provided by Cayman Chemical Co., Ann Arbor, MI, USA. The assay directly measures PGF 2 produced by SnCl 2 reduction of COX-derived PGH 2 . The prostanoid product is quantified via an enzyme immunoassay using a broadly specific antibody that binds to all the major prostaglandin compounds. The inhibitory activity of the compounds was measured at various concentrations of arachidonic acid [0.1-1 μM]. Compound 1 was added to the reaction mixture at a final concentration of 100 μM. 
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